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Abstract of JP2002335400 

PROBLEM TO BE SOLVED: To provide an 
image processing unit, an image processing 
method and a recording medium that can 
reconfigure a half-tone image generated from 
a multi-gradation image into the multi- 
gradation image with high accuracy. 
SOLUTION: In the image processing unit 1, a 
feature detection means 12 detects a feature 
of a multi-gradation reduced image generated 
from a half-tone image, an image conversion 
means 13 divides the half-tone image into a 
plurality of sub band images with different 
frequencies, and a low frequency 
reconfiguration means 1 5 reconfigures low 
frequency components including fundamental 
information to decode the image from the sub 
band division images on the basis of the multi- 
gradation reduced image detected by the 
feature detection means 12. A contour 
correction means corrects high frequency 
components of the sub band images on the 
basis of the low frequency components of the 
sub band images and an image re-conversion 
means converts the sub band images into a 
multi-gradation image. Thus, the multi- 
gradation image can be restored with high 
accuracy. 
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mmi ] 3*1*^-7 h-^B«^#Ptis« 

a- 7 h->mm^mmm'mm*&i. zm 

a- 7 h-ym&im0mz&J3m.m7rtym 

ffimme&miz * -> -tstaj % utmA-m&mm 
m^x , mmmmf^MAztvbV'fxy fh* 

at, 

•»f7A> mmfrbmmmmm-mmmim 

mmmmmmmt izk zmmtt&mm 
mm o ^cmmmjmm&tm&twm 

0XR®m*njE-ti z t az i ixmmmiE-tim 
miE^&kmi&zkimt-timftitttt 

mmbtvmmmb »t>&i 7n „ ? *m ix . 

%mm0)mn¥mw&i< i. a izmmmcomm 

im-t&zkizz-ixwiizmt&zkmmk-t 

mm 2 imnwmmm.. 

[ mm 5 ] mmmmmmum&mi , # 

^3ia«^M«^ass. 

frL>mmtAh77j»z-$!sbzz k mmktmm 
i - 5 Yf*u&» i nzmmmmumm. 

&£mfthwsmjmzti\ ^x , 
js-7Y->w&frbm®<mm&££j8LL. zn 
m>\mm^'mm&-fhmwm! i JMk . 

A- 7 H-y@^&^l:«^I.Ji«W9-7A>KS 

frteiftm^ajxgtc ± r> r § ftJt»/hn«o*SNs ft 

Sk. 

-9-7*A'y t«m^^#mnift»fliiftt sBms^mi 

gk S^tr i k £«PRk-fSB««SKfr8;. 



mtstsz k &¥mki-znm7%mmmm 
m. 

mm9 } mztutf-frtymm o 

St. 

cave, v7rtymmnmLm*m.-thzk\,z 

iot, l6i|5S:«E-t4ia*MllIEIiBkS*tfifct«p 

BflMzxgrtsKic. 

a- 7 h-yBffi*^PgfS^»B«££j£U £<o 

$i/hBi£^»£&fti-&«^aa:gk . 

a-7 h-yH®£«I£Wft&&Ja«tf)-t7'A> KB 
4 H«S8*Igfc. 

m^x. m?mmwiimxftmztifz-f7;<y mm 

kiti$tsm®.mmm?t?yv3.-'?izm%*thtztb 
vruyy AitimLtz-nyvx -mm. o ^rtg^fB 

mm 1 1 ] jMZtuzrrrty mm a 

#>a7n?yj*nmLtzmmi otmcoayv*- 
mm 1 2 ] ^HHSftw 7"a> mm o 

-1Mb, 

ttrntifcirrxy mm* o h<mmmmmiz& 

rSUX , -t7A> KHftO^HiftlS^SffiE-rS £ k 
i ^Tlfe$P^aiE1-|.ttii5«IEIgk ^^tfBMM* 

[0001] 
[0002] 

tt. #BHB«*»feA-7h-yB*Rftl64S-iirSA- 
7 h~V3Wl«0lfttSr#*Lfct,<O*^V^ fckitf. 
a- 7 h-y»k UTr^1fJBISffl^fc«^Ktt. 
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B«fcssw*. ttc. a-7 v-y>mk i/cbuhs 

as»Sfefl88:£**l/tA-7 h-y9flk»IHnniflU= 

saw-*. A-7h-yw»t3nwiwwca«i 
-r swfcjaaiSH* 1 , ^bby 10-9862 8#&«k 

HERSiVO^. #HWlO-9 86 2 8#&*fc:|S!* 
SixTV^I«lIlt1±, A-7h-yB#£MSt 

cwo^KBftfcftJsu «Rwr/^yHWS*»fe 

SJRWfclifci L , a»<W <y HMt ft gHHHMtt: 
BWc-fl^kJ:^ A-7h-yBtg*^#^tiB 

[0003] 

a-7 h-y«»ft#*LfcHflW8iTli. 

7 J>-yB& U«KJ: < *HHfflHMc£iftf-t - 1 ** 

b-y»Ik LTSUa£ltt!i31ftffl^fcA-7 h-yB 

LfcBttMSEsroi. a-7 b-y^nk t 

[0 0 04] ftflm 0-986 28^&fRKRJ 

^SfiSBflWffliSrrii. a-7 h-y^-vfc* 
Wftjf^^-yS:^4tl»^i:(i^tS)^* 5 . IfT* 
A>h'B&wffi«JS«Jfcfr (LLt*) fcowciifl 

a7c§^c^PiiBB«fot^b/7A^{iA-7 

h~yB««sS*«*3l<aL-Cv^. £cofc«>, IS7c£ 

ftfc#«ira«fc;*A-i/y ^isa£ff a sss*^ t § 
[0005] ifwmmn. mmm^hm.^ 

fcA-7 h-yB«S»*«I: <^PSSB«fc30«'t4B 
k 

[00 06] 

-7 h-yB«^^HB«t^i-ri.B«»SW= 
fcwc, A-7h-yB«*»4»#H^8o»hB«S4)S 
U d«»B^O#@!^mtil-ri.^^tii#Si:. a 
-7 h-yBm2r»«M&l>lS«c^7VN>KBi£ 
fca*W-*B*£3»#«i:, fliB1$fRttaj#a{cJ:-3"C 

•viMziximxy m&?mmmm*wm. 

mmmmmm smmmmt mt&zk* 
mm t i-mmmmmx-h %> . 



[0007] aw«wcfl!itf , a-7 h-yBffi*^^ 
KH<o*'hB*&£j£ t » £ ^BWo»hB«W)1«K 
£«ffiU B«^^SfciotA-7h-yB®S:a 

®wm%z>mm.m7rtymmzmii. z.m? 

a> KBflW) 3 *>£PtHfifi£ffif )fcM>±T'*#k * 
(±A-7b-yBm^«S:OTK'#, A-7b-yB 

[0008] tt&amt* miwtmm^mmiz 

kth. 

[00093 wm^Mut. mMmmmm&k 
m&zx ~>xt7*> mm 0 hcommm&ftco 

W%*Wkt&Z.ktfX'%. A-7h-yBfiW»fe»* 

i < ^pgiSB«^m7c-ri. £ fc £ . 

[00 1 0 3 *fc#W!HI±. KliEBflaaft^K-e^MWS 

JWabK^fc*^^, ^7Vn>KB«0?BJSI$i&#£ 
liEtiClttioTlWBftffiE-rilftlHIiE^ai:* 

[00113 . mmmk&mizm 

^■mz^x^rf^y mmohmmmm^ 
xmimi* mammzx ->x*r?> < y mm 
ohcommmmizm^x . ^zr^ymm^ 

mmm&mz* ^xmzztitzk txi>. mm 
je^rkj: ^xnwmm$t<nfflEkfto<?)X'mm 

9&fmthZ.ktfX'*>\-7 b-yB®* 1 
[00123 4fc*s»wi:. frie®iSia«^»«^ 

aBB*k*«iS»B*i:35»^&^nv^ 

&fttbLT . a«B*<oais<vF%ttC)£^< ± -5 

BB*co«SftSS»t6£i:fcioTam*»sS-tSC: 

[00133 *fffi8Kfi£^.Br, aBB»k ^c03fi#B» 

ttfcjfroX i 3 fcaiB#^«Kft^-tl> - fc k itf 
a@B* k f«i£«B*k oaiS^O^WffiMliSr* 

£««S«B!6^«>3©6 <=>ix*:MI J: 0 1> A# < 
j6^BSOSt* s fi^JjLk*S1-|.k^. ^BBS^ 

0 i>±# < *SififiS<0«K<VF^Btll#8li*£ k fc 
i^t, Xy^^UcttMi^^k^^Sr^* 
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•fhZtifiX'th, 
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7 F - ylli^ gWliatM>Ba*£& t , £ wffl* 
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[0 0 1 9] aHMHtftitf, A-7F-yB«*>£># 

»*>1WV FBftlcjMH L , £ mfi *y FB«<o -5 
%£SllB«£S«l£*S±?^fc**flBfo^4ft 

x^zmmmmft*, mm?>m>mmz£ixn 

flUSLfca. lWyFH«£#IBflB«fcSSIW-Stf> 
T\ fM§ft££P&lSBmT1iA-7 F-yBfftco£ 

[0020] tt:*mit. mztitzwomm 
mm&m&istsz t zmt-tz . 

[0021] ^Mfc^if , FBflW) 3 ■*=>*> 

fi«ja«)t^ii#^^*-ri> ^ t arcs >A-7h 
-yB« <t < mmm^mtthz. t 

[0022] 4fc#3». #M3ixfc1f7V<y KB* 

#st#Bfe£Egfc . mzMzr/xy mm ? 
mmmamiz&^x. ■y-7><ymt&<mm& 



[0023] #fgBflfc&i.{±\ V7rty YmW)o*>0> 

coi&mMmm^zm^x-tf^y FHiso«*juj& 
®.mzmjE-f&?)x\ w&anfflffijEistiz. itz 

#-> X . B*fciB3R:x f WM&imMtZ Z k tfT 
#;n-7 F-yB**»6»*J: < *B3liB«*S7ctS 

[0024] *fc*Wfltt. A^il^A-7 F-yB 

ftfr#niffiflucsettt-eiHc. a-7 b->mwi>t> 
mmcomm^^L. z^mmmitna 
tzmmftTnt, K-7b-ym®mm<r>m%& 

IS fc ££frBflMEil#ffi£ 3 y t a - * fc Stff S * t 

t&xnru a *t ais Lfc n y t a. o «r«g 

[0025] a-7 h->*ft*64HIMaiMM* 

£«u i^^ia^/hBfs^^^^ajLs 

a-7 h-yB«^«8StO^I.JfMi!c^7 , A>FB 
flMCtJMWL. iWf7*A-yHB«oa^#Hf8IB«*ll 

*BHraia/hB*tJ:oTBI«j*Lfca, ^ 

A-y mm^mmmzmtmmmmi^y 

».^jfp*iJT"# , a-7 h-yB«*»fe»*J: < ^PiMB 
[0026] 4 t*»BH{i, 4MW3*uW7*aV HBfll 
*3ttl»*IS**tfB««H*ffi*3VtA-^tll 

[0027] ^^BMfcftitf . if 7'a> HHflA 3 

wmmjs&<vm%*mcth mmmftm 3 y t° 

[00 28] *fc*WW4. 4HM3*ifclWyFB« 

^l«^lSi:s *W3iut-9-7'^yFB««5-few 
«BWfaW6iH2«^^T , 1f7*/N'y FB«oWJl« 

£fctrB*HSi2F8: 3 y tr a - ^ fcMf S *S fc» 
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mwimmmgzmL. w*y mm a % 
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mU2 (a) ^^-f <k o & a-7 h - ymi&* , 02 
(b) jc^id^PiiSH^t^tr. wmftiim 

mm® 1 2 , Btt£tt¥8 1 3 . K«IWHHfll 
*¥S 1 4 , fi^iKftJgftffffift^Si 1 5 . ffi$JUi£ 

sc^^#^*^ai 6 . mmm® i7.&£vm 
mmmm 1 s *i* . 

[0031] H«UU]gSl ill, fcfcitf, X=f-v 
t\ £tdiT< : J?MX7%¥X'& t )s ttz. MO 

J3itfDVD-RAM (Digital Ve 
rsatileDisk Random Access Memory) % b'0)§iW&ifclZ 

a- 7 h-yB«#ie*3;h.Tv^*aH\ cm^ie 

fc, BffiA^ffil ltt, ^-ybV-^fc'^bTA 
^b-yBMfclM&trtteteH:. ^rA&i'^fflft 

[0032] BffetBTjUS 1 8{4. fcfc *tf?&&il^SS 
S^CRT (Cathode Ray Tube) ^t'OMfeH^SIS. 
B^JteSifcfcM VlVs. «y h^&t'Srffl^Blfe 

[ 0 0 3 3 HXF. BWSSB 1 W«jStov^ , H 

3 {ssi-bbmsss* i <oi&ft3a8£*-f 7 o-f- * - 

bfc&CKHjj?-*. BmSra^S 1 fcBBAflg* 1 1 

ha-7H ywmxh zti&k, mmmm®. 1 
2(4. n-7h-ymfrb&smpM'm*imtiL 

U *^hB«OftaT*Sb*h^5A#J»i&f&S 

■t* (xf77s 1 ) . ace, b$s«#j£i 3*^ a 

-7 b-yB«i£MM&£JS«^7'A>FB{fe 
(Xf77S2) . ««JS«^» 

«^ai4{4, mmmmi 3x-m^titz^y 
a> KBflup^ssaasoa^tff^tts sbs^* -y 
tzmmg (a-7 h-yjraatsfeit* f t-»x 
ys^»«rif) (xr-y7°s3) . mz, ffl& 

dw-s Ufv7S4) . 

614, U-r-yT 

s 5 ) . tt«iE#a 1 7 it. i&mm&tto 

SI 814, W<yKa«*l«IIB»(£BI«W-4 



(Xf77S7) . 

[0034] OTt. mwmmmiommzMzm 
mizwmtz. nm»$mi 2«, a-7 h-ym& 
frt>mmcm'mm£sm-&. /\-7b-ymm 
2 5 6Vgm<mmzwmm-&%>4z&. atjs^a- 

7 h- yB«<0 1 6BSx 1 6B* ( 2 5 6B#) C07' 

mimmmmmmtixmmozbizx^x, * 
¥m&£vm-%mzzti?tii/i6%ztitz2 5 
6Bw«*/hB«£ft&. -tt-c, 2 5emmcom<s 
mmt ixmmmmmtifittz h^a* 

[0035] mmmmi 3J4, a-7 b- yB®£ 
fflR^Sr&ffliSSwW^^HBfllt^Mfill-S. a- 
7 F-yB«£ 2 5 6B»0H«fc!?aMW4*£"? 
{4, a-7 h-yB««l^<oft»#o*i.J:tf 1 b%& 

izm&tiz&. Hffc^x-7'W b^MZ'froZblz 

iS;^x-7'V-y h$£M£m^ti\ tmv x-7V-y V 
SSftUW-ttQMF (Quadrature Mirror Filter) A*y 
^ s CQF (Conjugate Quadrature Filter) A*y? s 
*/£ttSSKF (Symnetric Short Kernel Filter) A* 

y9%wy7rtyY*m^tz%mtmm*?. wb&v 

[0036] zzx\ 7x-7b- 7 h^miz-o^xmm 
jt ^ ^ -7"^fj^afc ± im«^«$r*-r -y ? 1 

Hi (Z) (4, A7JBM (A-7h-yB«) 
fc-r/A'y HMUc^lfti t # tffiffl-tl. 7 -f ;^a' 

y^T'^o. f i (z) (4, wrtymm^wwi 
immmmm mmm-&t%izm-t&7<t)W 
rtyfx-foh. &iz, t2J±, T-vT^jryrvyy (B 
flWMi"j«si) - 4 2*4, f*jv*tv?vyy mmm 
rnmm) i$t-t. tfz, zzxnvu-mm2mt 

WZ. 7< b IX 4 MnW 

Hi (i = 0, 1) SrfflW H0Sro-AX7-f;^t 

cD#ya-y^20(4. Hi (Z) a®m«-9-7A>Fffi 

114. Fi (Z)jffi§^)ir7*A'yKffi^*ST>y7-f-y 

1-71/7 b^MH^i;-3T, A-7h-VB«** 

[ 0 0 3 7 ] S 5 {4. B#»¥S 1 3T\ ^^fcATl 
a-7 b-yB«^^7-A> HBBfc^MWtS 2^tcco 
lt'>i-7l/7 y H>*?9-7 
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>i?3i, ima^« 7^/^32 zm^x , m 

zmzmw.i;mf&ftbix».}iib. j\-yv-yw 
mmmmz2ttm-t$>. mz. m&mLm&t 

LT*¥*l*jnw«X7 <)V9 3 3tsJ:lfiie¥#l*fc'vf 
AX7 4/k?3 4£/B<,\ SKfrrtHjft^KStLT^ 
#[SjO-A.x:7 ^;W35, TjcT^fSpM 4 
3 6tfflV^T*h.*h^«**2»IW*. B«33ft* 

3r[6|n-A*xj£#S:HLjJWJ\ Sltfrftn-Axj&fr-C 
XJ&ftT'*r>*¥;frfaM AX|fcft£ H Hjfc#fc LT 4 
[00 38] 06 i±, A*A-7b-yB«Sr^x-7* 

VB«£LLj£fl\ HLj&h LHjfcJh HHM«4 

F(u,v) = £mZnf (m,n)exp(- 
fflU m(«M<7)*¥7j[S]«JiS (m==0, 1, •», Nl 
-1) . nl±Ii«M«II(n = 0, 1, 
N2-1 ) , Nlt5«fcWfN2{iffift7-'JxS«B!HS:tf5ii 

F(u, v) = a(u, v)+i b(u 
fit. iiidHR*«?. Lfctf^THiHtvy' WH 

I F(u, v) | =V(a(u. v): 
[004 1] Z<D£dl,z. y-VxgmZ'fio&iz. m 
flU0*¥:frl*l<A&B£nu fflffic0Stt^[6]c0^SS: n b 

■m a kb«<o+*si54 i mum 2 

8. 09, 01OOH-C^L«I«!i: : $r!>. 
[0042] Ltzifi^X, tz b KB«« 

*|6liS«B8«aS)S^ (09 ) . 7k^aE*[6lSJSJlMSc 
J«# (01 0 ) »H"C*Ufc»»«JW«RX^ h/M 

ommnzbizx^x, &t$*fr%m»mi 

f (m, n)=SuSvF(u,v)exp(- 

<au U {±*wi6isia^«, v(isa^i6isa®R. 
nl mmmiiy-vx.gmz'frmmj f 
(m, n){±a«^, f(u, vmy-o^mm 

[0044] -i\ 7Ay L&jHctiStt 



oW7*Ay FHWC4MW I/O** 0 6 fcfrf i a 
fc, ^7V<yKB«OLLj£#&$&fctf x-7*U-y h 
SaUfci-aTLLLLlK^ LLHL)j», LLLHJ& 
4h LLHHjfc4Hc4MHL"CfcJ:n. *fc, 4MW3*ufc 

vy'*yYwm^%mmmmmmm-mmm 

[0039] {Mc» 1 4fco^ 

TlWt*. S«ja«aBaS^^tr9-7*AyKB««H 
UfcJh LHM, HH*3Nctt#<«)||#(fci:£ 

*u. Ltztf-ox. zixb<m&*imffims&m& 

^Sl4fcj;o-ci^*-ri»„ KlTfc, iS^A^-y^ 

■f. Bf£^8l#&l 3£ioT4HWLfc1f7*A>FB« 
«HLM. LHM. HHJj£»fc#fl,Tlitt7-Ux 

[0040] K»7- 'JxSSjiw^SOT^* ( 1 ) t 

2wmuj/Nl)exp(-27rnivj/N2) - ( 1 ) 

BlMX f (m, n)ttB«ft^. F(u, v)(i7-U 
xff?J£*r*. ifc. F(u, v)l4W«rC*436»fe s 
F(u. v)\il£ (2) X-mtih > 
, v) - (2) 

f(u, v) i (3) x-mtit. 

+ b(u. v)«) - (3) 

LH^t*4tLl»* ;s F*|6!i«^Ja«^ (0 
8 ) . (010) VHX'TTs 

LizU^nWSm^^ hilZOlzmmUZblzX 

Ttt. HHjfi^t**fiS*¥*Wflf«W«a»lS«- (0 
8) . Stt*WS«^a88a«^ (09) <0Ht?5SU:» 

[0043] mz. mimy-vxm&ftozbizx 

oT, K«IBI»tlfc*L<r9-7*AyHB«^HLjft 

LHfifcJh HH«#t*»*. ««3E7-Ux3aft 
cO^SrWT^ ( 4 ) fcjjcf-. 

2wmuj/Nl)exp(-2^mvj/N2) - (4 ) 

[ 0 0 4 5 ] jMC. ffi«M«t^^S«#S 1 5 to 

S^utelfthWWi, BflW)«Fia*'*-f OtJS LfcB«? 
ftiO-C. *WB5«fcS»J£S*ifcB«<0h^h^? 



!(7) 002-335400 ( P 2 0 0 2 - 3 3 5 4 0 0 A ) 



h^rfcomsx-xv^yj^tiK miwm&^m 2iz 
[ o o 4 6 1 a 1 1 j±. mmmmmtm® 1 5 

TSAXfxhtlh* ZZXIZ. m, n^ft^'fl*^ 
[^{iSfci^Stt^WftB, LDSMLL (m, 
n) fcU LL^cO#Piiitt#Wffim&^-rtXb^ 
5AHist(i) ( i=0-N-l, ii"CN(ilffii»* 

izm>mmmmm&cDSzm7FC?t x v 7yj>zhi 

sts (i) ( i = 0~N-l . ZZX'Nim%m.Z% 
•f) bttb. hists ( i ) ( i=0~N-l) ?>ma 
tt. Hist ( i ) ( i =0~~N- 1 ) £>fi*tf>4/N (ffl 

[0 0 4 7] £f N ^fv7S4 1T\ i=0, count 
= 0. sum=Hist (0) s suns = 0iU %rKy*—9 

£»»«u xr-y7S4 2fcittf, x-f«yrs 

4 2T1i, sumj&niists [count) x N/4 J: 9 lrVft> 
fcSfrfcPJBrt*. ii-Cti, HMR(WLLj*#tf>* 
Rfc«/hB*«*Ri*iHSfr4. suwWiist 
s [count] X N/4 <£ 0 i/hSV^tti, Xr-y7°S 
4 3te»&. Xr'yrS4 3TJi, LL^WLL 
( m , n ) = i Srgfftt L L jR#tf> 0 *> . * fccountfc 

a^^x^iiT^^v^sr-r^-ccountta^^t, « 

£ 8U fcB$£sums fcjfl* h . &£Xf 7 7" S 4 4 (C 
3i» % i£liiao£i*\ sumt^gciOtXh^A 
<0BSK"C&&Hist ( i ) fcflni, Xr-yTS4 5t3t 

[0 048]-*, Xr-yTS4 2T\ sun^hist s (co 
unt] x N/4&±C0b £ fcti » Xf -y T S 4 6 fcjStf . 
XT'y7S4 6X'\t. LL^M^LL (m, n) =i 
tr^Jt1"^C0 d *> , hist s [count] X N/4 -sura s ffl 
<0B»*count(C{lSiftt» Xx-yTS4 7t»tf. X 
T77S4 7T1±s sumSrsumi; hists (count) X N/4 
fcc0^T*«#^X, counts HMDS*, suns&Ot 
K£U Xr-yTS4 5«tt? 0 

[0049] Xx»/7°S4 5Xit, count#N- 1 tm 
lUfrm^VM-tl. ZZX\ countiiN-lT14& 
^tWmtl&t. Xx77"S4 2£jt^ comfaFN 

TS4 5T\ coun fctfN- 1 ^*4knBf8*Ufe»#fc 
{2. LL (m. n) = i *8tfc"tLLjR^<03%. 
countfcS^ 8li fettT V^V^2r-f ^.TcountT-B£« 

[ o o 5 o ] m Lizrfxy mmw> l lj&m> t x 



Wfcjptf-. £<O0tCW:, JSBfiWMXiil 2 8B»x 
12 8H*fc-tS. 

[0051] t?4im<?>m>m®.<r>txyyyj±ifi, 

hists (0) =10 24, hists (1) =7 6 8, hist 
s (2) =1280, hists (3) = 1 0 2 4T*>Si: 
tS . ^ <mfrfflM>Wk<Mimi.4 0 9 6(6 
4X64) T'&S, iO»hH«<0bXh^5A*Hl 
2 ( a ) iSf. 

[0052] Lfc#-?T, atlfcl-SLL^WhXh 
Hist (0) =1 0 24XN/4, Hist ( 1 ) 

= 7 6 8 x N/4 , Hist ( 2 ) = 1 2 8 0 X N/4 , Hi 

st (3) =1024xN/4-C*S. 4\ BMRH4-C 
Hist (0) =10 24, Hist ( 1 ) = 7 6 

8, Hist (2) =1 280, Hist (3) = 1 024i:& 

3>. 

[0053] mf^LLig^tXhy'5 
Hist ( 0 ) = 1 2 8 0 , Hist ( 1 ) = 7 6 8 , Hi 
st (2) = 7 68, Hist (3) = 1 2 8 OXhlbt 
h. ^OLL^<7)tXf/7A$:iai 2 (b) ISR 

[0054] £1\ XT-y7°S4 1T\ i = 0, count 
= 0 . sui=Hist ( 0 ) , suns = 0 1 U 
&WmfcW&U Xr-y 7°S4 2tottf. Xr-yTS 

4 2 Tte. sum^hist s [count) X N/4 ± 9 
SrS^SrWWftS. - i = OTHist ( 0 ) = 1 
280X'h*). mb-t&tZhyyJ±(7Ml0 24£ 
9i>^<=5rS«OTs x-f-yTS4 6tJltf. Xr-xT" 
S4 6T12, LL (m, n ) = i = 0 fcj&fc'tLLjftft 
CTjoh, 1 024 (hists[count)XN/4-sums = l 
024x4/4-0=1024) lOBKSr^T count 

xrvrS4 7C*tr. Xt-x7°S4 7T' 
(i. sum^sun- ( hists (count) XN/ 4 -sum s ) =2 

5 6fcL. counts Kit, sxm& = Qtth. Mz. X 
f'y7S4 5(3l» 1 counts 3 tli^V^f, Xrv 
rS4 2izR&. 

[ 0 0 5 5 ] Xf >y 7° S 4 2 Tli . Hl^sunj^ist s (co 
unt)xN/4J:0i.^#v^S*>S:WBftS. Hi, 
sui=256T'^D. SSfc-tl-tXh^A^ttl 0 
2 4J:0i>^< ; 5rS^T\ XT-yrS4 3fcJltf. X 
f-yTS4 3tti. LL^4"WB*t'\ LL (m, 

n ) = i = o mtii-mmcoo *>. ttzcountxmm 

ife*lTV^2 5 6WS (l!ffi2Xx7rS4 6-m, 
LL(m, n) = 0 SrifWif ISO 5 ^ , 10 24{fSr 
countT-S£ WilX^^COX'. countX-U^mi hixX^ 

%\mmi±2 5 6 fc&i. ) sr^-c i mmi. count 

r»#»ifca3fiRSrsu«s tJnxTsuns = 2 5 6 fcf 
So MZ. Xtv TS 4 4K51^s iSrlfcl/C, sub 
fcHist ( i ) = 7 6 8 SrjDZ.Tsum= 1 0 2 4 1 VX, 
Xr-yrS4 5Cjttf. Xf -yTS4 5"Ctt» i#3T 
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[00 56] XfvTS42X'\t. sum= 1 0 2 4 "C* 
"5, hists(count]xN/4 = 7 6 8J;9t*^< : 5rl. 
tz^T-vTSA^zmh, LL (m, n) = 1 iWz 
•fLLfcftcr>0t>5 12 (hists[l)xN/4-sums 
= 768-256 = 512) «)BS £ count = 1 fcB 
sum£2 5 6 (sum-hists ( 1] XN 
/4 =1024-76 8 = 256) fc U count£2i: 
l/C. sumsSrOKjefrf-So 

[00 57] WT, Xr-yrS4 2-Xf'vTS4 5S0 
rao^r-yrSr^OjitTffd. 4-, Xr-y 7°S4 5 
•C. count=3i^l.t#, ^ffiW^-^i, sum 
= 1 024, sums = 0, i = 3fc=5r'h Xf>yrS6 
t'LL (m, n) = 3 £SftrfL Lf&ft<7)o % 2 5 6ffl 
<9H***count= 2 fcitfcifti. WlTH*. Lfc#-5 
T, Xtv7S48X'H. LL (m, n) = 3£gfrtrt 
LL^Wl 28 0ffl<!0B*^-5*>l 0 24ffl<?)B5ft£ 

cwnt=3izmmz-!mm7i-&. z^mm. ll 

mWtxyy'JMt, Hist (0) =1 024, Hist 
( 1 ) =768, Hist ( 2 ) =1 280, Hist ( 3 ) = 

io24t&>5. m>m&tmmi?>tzh?7j*ttm 

yy^mi2 (c) fcjptf-. itfU^fc. b*h?'5> 
N/4fg ( l*??-7'#gijB#) Lfct*h/5Atf>« 
<Dbx h^Afc ± o tSeSl-f &«H*ff 

a. &fc\ Html (®&m) t,z&^x. fiuosim 

Sftl> Wtt»fc«*UTM »£ * J: 3 fc l/C J: v*. 
[0 0 5 8] lWyFj»SW)LLj£#(±, H#A7^ 
Ml lfre>7diZtvkEm» (A-7h-y«) 

HL (m, n) =HL (m, n) 

[ o o 6 1 3 l Lmkfftmmxm-fry < 

7W«ilS*dV (m, n) -etT, M8r 

|6lf»*7^/^«H!ll»dV (m, n) fc, LHjfcfrT 

LH (m, n) =LH (m, n) 
[00 6 2] Sfcfc, ^c^&MR^^^jBilSAd 
H (m, n) i:Stt*[fi]^7^;^MaMSdV 

dHV (m, n) =/~(dH (m, 

[0063] ^lx, *^mm$m8Skd h v 

(m, n) fcHHj£#-C&£>HH (m, n) kHHH 
HH (m, n) =HH (m, n) 

[0064] imimm<?Mwmm. 1 xu, <&m 
ma&mizmm 1 4 t * ^, -t7A> kum> 



£t£2mitmm£mmi. m-otzvmk^^x^ 

i k fc J: -5 T . J: 9 «ffi^#BilHfl^S»£*T 3 
[0059] at, S«JM)£^m£#a 1 6 fc 

ov^iftBHi-s. ffi«fflia»f£4«iti»*^ai6{±. 
Mieffii^^«^s«€#ai 5-?b^N^5Asa* 

Sk^je^B^^tf7n>y^2:ttaj-t^. ^LT, 

±.$>mmco : mco^mizm mi & . frie we % 

«#W«#Sl 5tioT-9-^N>FBm^LL)S 

±IE&@Bf!tfc^jffliB»*>£>3rl>7a-y 
?fcLT. 5x5VX?-tMX£ffllvtT=l 28, K 

[0060] mz. mms.*®. 1 7towciHH- 

gl 6CJ:oTlt«**l**Sh.JtLLj£3i-t:»LT(feW 

013(a) \&jW%m$7 4 W^^TO 

0.013 ( b ) tiSa^ri6r»*7 << ;U^<oMSr*1-0 
X'hi, i1\ LLj«4Hc*M-**¥3WW»#7^^ 

Mfe*dH (m, n) ^LT, 7K¥^[&I« 

^7<M«SdH (m, n) k, HLjfcfrT&S 
HL (m, n)tHHLeBW(5)l:J;-> 

+ dH (m, n) /4 - ( 5 ) 

*SLH(ra, n) fc*M5,LH£#£OT<35U6) t 

+ dH (m, n) /A - ( 6 ) 

(m, n) fc0»&OTtf>5$(7) ti-5"C*¥Si£fi-|6l 
«4H«I*S*dHV (m, n) 
n)2 + dV (m, n)») - (7) 

JSft-tJaTO* (8) fcioT«IE1-|»„ 

+ dHV (m, n) /A - (8) 

¥R1 7Ki->TftfcSltS**=5r^tJSi3*i.4LLjS 
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tz. ±i£L£flitt§jE#Kl 7T1±, 8St#7-f/l^£0H 

[0065] «lc, BME*?&1 8(COV^TRWt 
4. HttB38»¥&l 8 Si, 1 3kR« 

y^fcUT2««7-fA'^<y^F! (1=0. 

F0S:n-/U^(fi«7^^, Fl^W 

a> Km^&#niMfrffiM-« - 1 & . a 
ss»oy y -KWfci 4* ? ^-TWi^aasr^-fi 

41*, ^r^yKB&OLUfcJh HL*4Mc 
» LTf ft^ftSE#[«#B«n-AX7 5 

L Hjfcfrfc i H H|£#K*f LT ttlttMi&tmiMt 
H«o-a=X7 4 5 3 itfSBDfrtoJftftliSlJfc 
;vf AT. 7 4^54 fcJ^T^tffoHjSfl-fcllltJic 

< )V9 5 5 , #¥#|6|HfR#fc$tLT* 
^fa$#B«fixy^ ax 7 * ;^ 5 6 Srfflv^i k(c 
io-C, £ltPBSs£S«i£t-|>ik (06# 

»»41H!fc:|iRSlSn*t)0"Ctt*<« ^WH^MSO 

[0066] W±iJBflL7tBMSiSa 1 Kfe^SA- 
7b-y®«^^PtliB®tc^}l!l-|»B»a(i:. 

m-izbtpcsi. 

[0067] mffiiaiMftk l/Ctt. fctitf , 
xiayt'^-^X'^miffdtzib^t U , fck *.lf R 
O Mtf) <k 7 1 COtfTn /5A^f-( TT'& ->T£> 



m<D?v77Mi, b$>frtib*fcimfcMlZtlX 
[0 0 6 8] ZZX, mi7vy7&ff<7b\±. * 
^t7f r-T^r k'<7)T-7°^cDfBi» , 7 o 7 K 
U^CDROM, MO. MD, DVD, DVDRA 

Mft b<r>%rf <x?X'hlT<z? ^coKI», X* 

y it- h * *tf 1 c * - ywui mco 

fEll^fr, VX?ROM. E PROM (Erasable Progr 
amiable Read Only Memory) . EE PROM (Electric 
allyErasable Programmable Read Only Memory) . 7 5 

[ 0 0 6 9 ] *»«eii, A y*-*? hi 
&tffflft*7 hV-^tSSRsrffiiflr^XrAfll^TftS 

1-4 i 0 izmmzTuyy&ztm-tmfcX'foix 

[0070] JiLh^J; 5 tWJTIi, a- 7 b-yffl 
JtkzJf. ^-Vi-^3yt°A-^ti5^TA-7h- 
-7 h-yB&£EWimk LTKOS^ k . ffliB^ 

m\-yy-y<7)mmmm:hh<nx\ z<vmm 

mZVttB&rt&ZblZ^X. JPEG (The Jo 
int Picture ExpertsGroup ) W@W<kol,ZV$fafeMlX 

bLXmmnX'liKK . MH (Modified H 
uffnan) , MR (Modified Read) , JBIG (The Joi 
nt Bi-Level Image Experts Group) %b'X%\$>tl&2 

mi&mmiz±->x£MitzT-? ^esit-^ t 

hKbizts^xMmyvyv-vt&tSiinzte. z<o 
y^yu-Y-ttmM.m\mhzb^x% , mmit 

[007 1] 

[«BH^»*3 *3*flBtiiUf, A-7h->'Bffi*^ 
^l B ^«**KJ:<a7&tSik*<7#SOT , > ^ 
PB«&a-7 h-y«ifcJ;-?TA-7 h-yB«ft 
t, a-7 h-yB«Srff»r-^k LTffiOiao ik 
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ifiX'Zh, 

[0072] ttzifw^zims. awsfuwAy 

[0073] tttrntztui* mmmtwrn 

mj±ft&titi&. mmmnm%*. musses 
cnwmm%imzm®.z-h<nx\ ^vitzmitzt 

[0 0 74] *fc*»flfcJ:*itf, $MoM*Sfta 

[01 ] *^Bjco^ltcO-^«t'J)i.B«Sga 1 £ 
5cf7o-y?0-e£>l>. 

[02 ] 02 ( a ) (±0 1 <7)!ffi®Igt« 1 fcA^Sit 

hJs-7b->mmh ] o. 02 (b) (i0i<«« 
aga 1 a> a. aj^j 3 $pgwBft-c& * . 

[03 ] 3^«SatO-^ffl-C**Bfl»BB«l«) 
8Silft*jj**7 o-f-*- . 
[04] 7x-/l/7 hS»W/'J-«J«fcJ:S*** 

-7*wm&xmmsm*mmx-h 1 . 

[05] iaKtA*^-7h-yB«*W<yHB« 



[06] x-ft^-7\—>mmzm.x*73i-~fi"v v 

[07] ^7*KvHB«OBB«ft^^^ M*jRtH? 

[08] * 3 F*i&rsf«JB«3&tft#^aagt^^^ wms 

[09 ] m&Tmmm&ftnmmz*? nmb 
mmmiz^tmx'hz,, 
[010] ^mmmmm^msmL^^ 
mzmmmwx'&z. 

[0113 h^h/7A^W«7D-ft-h^i 
[01 2] 01 2 (a), (b)fej:l>'(c)l±, tX 
[0 1 3 ] 0 1 3 ( a ) j±*T*|6l«4}-7 4 ;l^tf>HH 

&*tmx'h i) s m 1 3 ( b > ii % s«c&i6ia4)-7 * * 

^«-0iJSr^f0T'$>So 

[014] 2&^$i«f^x-7l^hWI£J:oT 
1 

12 



16 ttHMm»Ht«iit£^a 

17 «SWl!iE*8 

is mmgm®. 



13 
14 
15 



re — 1 
« n 



17 18 
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a- 7 b->w&£Q&®mvm'mm 



A-7 h->®#i£fg&cD||ft3^j£&ffl 



(a) 



13- J j 

HI 



^51 



-/ 1 
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fi 
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32 
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at' 

ar 
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-f 






IV 






9 





<33 



^35 



a_ 
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LLdiuiH irtUft LL @.W> tii 

omit ca*su, 



S46 



Kurt sleount! xN/4 - mm s 
count HB***.* 



-~^S44 



•S47 



i - hist stcoundX N/4; 




S45 



aunt Ca*f*;t6ftTV>*^iS*3rC'r S ^S48 



F^-A(##) 5B057 CA07 CB08 CD05 CE02 CE03 
CE11 DA17 DC23 
5C077 LL19 MP01 NN02 PP20 PP49 
PQ19 



